Strategies in the treatment of AIDS and related diseases: the lessons of cancer chemotherapy.
The replication cycle of human immunodeficiency virus type 1 (HIV-1) consists of four distinct stages, each of which can be targeted for specific antiviral chemotherapy. The stages are (1) the attachment of virus to the CD4 receptor at the cell surface; (2) the uncoating of viral nucleic acid and its conversion via viral reverse transcriptase activity to DNA; (3) cellular multiplication, accompanied by the replication of integrated proviral DNA and production of viral RNA and proteins; and (4) the assembly and liberation of progeny virus from the cell and the potential reinitiation of the replication cycle in previously uninfected cells. Since each of these steps represents a potential target for anti-HIV chemotherapy, it is apparent that the rationale for the use of antiviral drugs is not dissimilar from the manner in which antineoplastic agents are targeted to specific stages in the replication cycle of tumor cells. As in the case of anticancer chemotherapy, it is hoped that combinations of drugs, which act against different steps in the viral replication cycle, might have synergistic potential. AZT or zidovudine is the most widely used drug to date to impede the replication of HIV-1; it is significant that this compound was designed initially with anticancer chemotherapy in mind. Although AZT therapy has been reasonably successful, this drug has had important toxic side effects. As in the case of many cancer chemotherapeutic agents, drug resistance to AZT is likely to be an important problem, and there have been several reports of the isolation of drug-resistant variants of HIV-1.